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•7 - i'rt©»ffl«3!r.e>m-^4i5«jim-r 4$5a-c*o 

r, 

a. BfllB^ ^7>i^-^^•*l^D^^i3^a■SB^^ia^t^*. s 

B?IB*>'^'^-i>^^^F»3©^C{C^)?.MiB^i^:3.;:l h 4> 

mriBft-^«rX7-i^jcOK:§m-C#SJ;'5fc. HulB&h^ 
>i/->'<*i6©m«Bm#©^^©5'''?>a- Fm#©G 

-C, B^ri^StW©H5IB^ffl;^^^*^-y«S«t*^£A■r•5.3i 
a. MsBSi6^*»6©y"i;>y>4'li^©eSlfc^4i-e 

nfc1t?^©^7>i^->'^•?:^i^. B?iB^'^>';>i'<i# 

ii'<i#%B5ia-!f7'-fe;i'©i-oioK:j^ffiO. S/chuIBS 
h ^ >->-/<3>s. 1tl^©iriB1>-:/-fe^l'©^ ^© 1 -:>©1>- 

imn^m4 ] H5iBilJR:i^ h*5^n^n 1 S*©A;'3* 
11^. H5ieA:^*i-en-en. B5rfB-9-:/-fe;i/©^ %©!-:> 

n^en. Hf-^wBtr^fc. B«ia-?f:/-fe;i'©^%©i-3A:>e> 
n, 11^ s *tH?iBiiti?:x- -7 h ©friB 1 -o<D}<jjicmm 

bfci #(cffe©fi-^*5S'J©A;'3*>6fKii^ iari^^i^ct^JS 
-^tm, B?IBA:'J©'5%©103!>>6ft-^S?:iKjMf 

[is*«5 ] sjgBfi-^s*!. BtrsA^© 1 -oifihimm 
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#?r%±k:gjiL/-C*^e-5£S<£B#PHltgrH«iB 1 o©A 

<o^%<r>\-otp hm^ s j&isii-r a c <t ^itai -r * , 

[ 6 ] B!fiB-*f ©A:^*s . WIBA:^© <!; % 6 CC 
<t^*i&c>*&^A£WfrtBjitR:i- h©Hl:^«:pi^w:S 
^$tv. (i-^*5ftfe©A:^ I .{cSWO/c^-^tc^BCIBA 
:»3 1 ,© 1 -:)7)i|triBffi:^*:.6^0Sl?n. BtriBA;^©-!: 
^6{c4>(t^*i^ct>i#{c« I ,*imrfBa:^«:i?o'«s^ 
10 stisci^^^i-r-s. «^^4«:iaii©i^. 

(c. HaiBSia^*>e>»«ei^-fi-^*iBi$Siifiiyr. fi 

IBftii^a;:. 5» h ©5 ^© 1 -3*sr f :/ > l'«^€:^l(t 

it*314«:fB«©S^, 

ia?iJ«^f5i.»K:Jii^3*ifc1i?^©:7 -vu -j V 
i. miiBiiiiJ^^f h©A;'3m#<!:|5lfiSb/ci'n vi'it 

20 n^^3tcfBiE©i^. 

r. B«^attS©OTia«jS/;^<u-2^^«*l£5B^-5ji 
ft^g-CAo-c, WK*y<u-i;«^*J«IKE©-9-/-fe;i' 

a. iiiB»*6^3!>>6iiCX.5T"-;^';>i'ffii:SS^©S5 
fcS^r. m>{CiS5iJ«BSrS!fiS3tifc«»©SJ)?:i^ 

f hi. 

b. mtm3mmomm^::j-:^v\-ifi. BiT#©8#pa 

30 (C. B^rsE^^>i'-/^**ii-5ii^=&l-5©■!^:/■fe;^/i:W 

*^6SiRL/. BfliBjSf»?i- y h©^i3©i-3tc^n-en 

Igi^Sn. BUiB1J-:/H2^U©'5^©lo{c*^Hflia558^:2. 
^ h <!:©lffl-cm#*^n^tl^lS<fr -SfflSt© h 7 > 

C . ^*a^n©ai:^*iBUiB h ^ >'>->'^•© 1 -OKg^i^S 

n. ^n-en©A:^3!>iHiiiBSt6^*^65iCX.5^tffljfH,:^ 

/ru-cfjtasJttm^'Dmfiastei^^-':/ hicj^m^ti-sft 
**a-enst,nci5)Gi4ti-ciiriBf-^>->-'''«*>6 

40 jlHit-419!Bc©jSStS«<!: «:^tf C <!: i -T ^41 

So 

[if 1 0 ] HtriBT 7- >pmmmmti>ii # 
lE^i^ar. F©^ ^© 1 0*57 > i'ft-^^iiii 
S. sS*519{c:fB*S©tlg. 

[t«*^i 1 1 ^a:^^^•^-i^M^^rt©tt©c©«l^Ji.- 

50 ft$IBT*o-C. B(riB*M-U-iP®JS*l«SS[©tf-?--bJU 



3 

mi^mtR::i^y h^^^tl^tl. ^-^OB^ffl^. Miei^^ 

c:f. fjiBKlB<DA:^#ScD-r^r3&>6miBai;^^m^cD 

iBK<l(DA;^^©0^ ^ j mS(DXti^m I i«5^CD-r 
-<r (7)BaiBK<H(DA;'j^a^W 0 StT^S <h . 
e . A:^^© I , (7)ft-^^fjf3m;^cc^^cc$^o/cf^ 
gafB^BT5n/cA;tJ^Sli«cc^L/ 1 1... 

fcA:b^mt^ti^n. MfaA;^^©o-en-enccm-^ 

WgBtH;^?^©*^. Jjijo-feu^^ • KDA:;^ 
^ /c «tt6^^cS^ ^ nr I ^ C <!: *#SS[ i T . 
it5}tS 1 2 tclBigo^g. 
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BafBajilpISg/)^. 

o ^^-rs^p^^ft^*, grrlB-rS^^^U • X h U-A 

c . y 0 yy' ' yx2y y'<DWxt)^. mt^y ^y' ^ yu 
V y'(iyJK<Dy yy' - yxj y y'CDXti. ^^i^imfiBii 

10 X, 

mU^^coy ^) yy' ' yvi y y'mnt^. wi^^y ') y y" • 
yxiy :7-|pigg<DA:;j^cS^^T^ X ^ vcm^^WsoTs A y 
^^^y h recite J: 0Si^CCie9iJ«fiJCcg^orHu 

mm. 

mmx^^m^(Dmm.::^:^y h'^V^. wu,. ...wu„ 
y h iSulB^^ y h y- ^<Dmi^&i&mt(OrS(D{m(Di& 

a. mn^MU^^y h(D^i^(Dnjt^-r^mU:^^y ht^ 

ht^hmnEmmm(fcmm'r^:^f^yy't. 

b. BJfBa«6gCCj:ot:Sfi3n/cBUiBliSt<ORTSM 
-^^iBtg-r'SXT'':^:?"^. 

c. mnmm::^^y h(D^i5>(Dlr>f)^v'-^m^^tc\t 

30 yy't^-^^^ 

mn^RTSm^^CLfcf)^-DX. fiiB^I^O^^ii^ F 

^^r^mm&m^-y hy-^(^c:hi.^x. suibm^:!^ 

a. mnm^S^::^^y h(D'?i^Mlt^'^i>l-:>(Om^:x::^y 
^3!^>e>DATA^^•>5r ';. h «ri§Hi-r -5S5|<?&-?-n-€'n^-r 

^mm:=L:z.y vi)^hm%mmmi^cmm-t^:^'ryy't. 

b. mtmmm^x-:^x^m^ti^mtm^(DRTsm 
^^tm'r^7.7'yzrt. 

c. H?lB^ftb/cRTSft-^cD^'^(Diocci^:;so. m 
IBSBKIT.TsOf^-C. HuiBfeli^:!^--^ h;&5mrfB«ia^tc 

50 DATA/^•>5r .:, h ^i^fsT^ ^ C i^&Tj^TC T Sff-^* 



(4) 

S 

d. friaio^iseiga^-^ hJii^mrieDATA/^-ir.^ h 

e. Bfrf2DATAM--r H^rSmL/cCi^^K-rACK 

DATA-'N-^r-y h?r2lfi-C#5C<!:€:n^^glJ©CTS(i 

f. HflgBiete$n/tRTS{i^{Cj;-:>-C^3n.5HyieD 

(e) *^Oig-r;^f •)'7*i4^tf:^ffi, 

3ii. OTlBftli^a--^ ^{CDATA/^•'^r •? hi&jtil-rSC 

ACKm-^^i^ft-r€)C<t{C<}:^Tl£;SU, RTS C 
TS DATA *Jj:i>'ACKfi#©3^»*5. BfllBWP^ 

*iBUiB»ira T „ s F*i-C[5l RTS «^?r^tf -r -5 C i *i-C 
a<iT#-2>Jfi|^(DjteiSn;:- -7 hWU,. WU,, ...WU, 

b. B!rfesi*^{cj;ors«snfciriait!S®RTS(i 
*ijfflnt^*Biri5S«6^{csie-c# s c <!: ?&^n^n7S-r 40 

BirgBCTSfi-^©-r<'{^«:> BirsBMi^J^^ h©^^© 
1 r)i)^h<or-- f «^*/c»*(lfflIM#©GiM*«iK< C <!: 

[0 00 1 ] 50 
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[0002] 

[0 00 3] n;^h{cB8Ur«. ?g6*>tcS«^ (B 

S) *5jfeiBgi9:^i©t^I-c«:^>lg^ii^J:g|3^^c©■C, S^fih 
(TRX) c:<bK:*ffl©Ti'H2;^ • ;J<-r> h 
(AP) *aawSJ:D<>. m— ©»*ft« <BS) {c^Jfi 

^^>->-^^- (TRX) <Dms'^$Mi>yi^m^Li.\ 

5?^{c«. -en-e'nTRXfcjr-jfiBjawccs 
«3ns^^©1f:^H2;U{clX^3nS. ^©.fc-^fefiSi^ 
i9:fi©0iJB. F. 3:-5(Gfener)©i&X rinfrared 
Mi crobroadcasti nq Network for In-HouseOata Conmuni 
cationj > \ BMy-iP ■ f ^ ^t.i^dV'-f-' ■ •^)\^ 

f->. Vol.24. N0.8, pp. 4043~ 4046 (1982^1^) -CS 

Wr.5MM«3§©3S551-i^-7^ PPIIRjift* h -7- 

(AP) «:^-rsci*t-c*s, TRx»*n^n. 

'!r-7';U-Cg^$iafc*l)ffl)J^(C, »ffl©TRX;}<-h 

■e©«©.'<'5r-y h©ig«3im**i)®-r-5. 

[0004] i^^-feJl/W^^pItgliiCKb-CiJ. 35551-^ 
( I R) J»i®->X7"A©-»)-7'-bJU*S:$:3fc/J\3Ci/c«&. I 
R->X7-A-C», ^'C7*-v>X?reT3-«*-rfCTRX 
©{4g* <i: ©«fc ^ Ccgi«>S 3!»> i t, » ^ P>gjS*S!t$«:S^-C* 
4. -t^-rr-bJUTivjNj < ;^fn«^c-S«i'. ju- Article— 
©*-'^* U - >:^ffi^-r •5)©ic^^©D-y42 jb^iiJ^toS: 
TRXJ.^t' h*l!RB*«cia0fK:*S<b. -f^-Jr^h© 

--^ h (WU) *i2o©TRX^--^ h©Ktf«:*-&<t 

(ss-rs. c©i©^. wu«, strxj.---. 1 

o-To. 2o©ft-^aF-^;&$ltB{S. — :Jtf<75XRX3.x 
h*>6©(i-^*i. ffe:fr©TRX3.ji-v KC>PfO-CjiJI 
W#)&:m^Tg^{cJ:-^T. WU«:*Jl,>r>'^• 
■J^-:' h*iffifi^3nSCi*5*S. 2o©fi-^»-^/»^Sl.» 
{Cjaj^-r-S*^i'^7!)>*9i«6S©«. TRX:!^-:; hi, 
**©ffiflJ '-J< -(>h. ©^^-CliflJ® 

sig<b©ra©^r-^^i/©iffig-c*.5. wm.mt, 
^mummimm-ri>y3m'S:mmLXi,^tj:{.^, ^y^*^ 
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[0 00 5] t5^^<^:(D^fej^t^;^f^At^. d^^^cc<<hfcr 

M2g^^STd7-fey; (CSMA) :;?^=S:*fJfflLrCi 

3&5iiX-r^>o L/h3(>^or. x;l/--:7'.y H4tl*><£T-r 
So C<DraS(i. F. tJ'PX (doss) «k(Dm:SC TAmul 30 
ti-star broadcast network for local -area communica 
tionj r«||^$nri^So ^UMt. TRXrK--hOCl 

[000 6] «<t^^(DMi®i^X'f•Ar«. ®^€r«im so 
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*fflet-rS/c«?)CC. CSMA3!>i«?J||pIiB (CA) :^<!: 
U«l/«efffl$nSo Ctl«. p. :^->(Karn) OH 

TmacA - a new channel access method for packetr 
adioj . ARRL/CRRL Amateur Radio 9th Computer Netwo 
rkinp Conference (1990^9^228) rSRJtCfR&Stl 

/Co ^ar«. CA:^cc{^cKoXl^(D/^'->?3>?&^ 

t?o rfJiio%. "^Uifimmm^ (RTS) AP 
3&^iifipl (CTS) -rt&gL. WU:*^'r^-^ h 
(DATA) ^ri^O. A P;&5f^- ^OSt:f (DAC 
K) **Sl2;«*rSo C(Dl5mx. WU». RTS*/c 
^JDATA^N'^r-:. h J&^^t^tl/c^-^CDB^P^rt^lC T S ^ 
/c«DACK>'^•^•;. h «:St'tK6>cC;&^-c»/cit^*S^L 
RTS*/c«DATA/^'^^y h*4>^ iSSISo ffe 
CDWU«, ^^D>'^•^♦:' h3^^^fil^.O. D A C K^^•>5^ 

C T SJSSO^ia^ rWU tC«S»J<D RTS tcoc^r fpj 
*>^5&^6^cl^(7)r. RTSiCTSlSSiCDfelCC^a:. ffe 
<D-9*>^'fe;^^^^DWU3&mTS^^•er ^ h >&2IS C <t i^&^-cir 

swra {-fl8cc^»ira<?:P¥«ns) *^*So esm 

ace 1 ^(DRTS^^l^iJ^am'V^f^i.^COr:. CCDX ^ 
J&RTS^'S^':; -:>/c<i«l*CCAj:So 36tC. CC[) 

c^:^^^J:RTS>'^•^-^ h(3[)g^<D>'>*^r Slf-^-b^H^ 
rCTSl£giffi^TSC<fc:*^*>S. WB^KSr^^;^*!^ 
3®ML. ^t^cc<i:OffecDi^:/-fe;^tc*>H'^^RTS>'^•^';' 

hO^tf^BSC I'OO:^;^^, T':/:7*U>>7 h 

[0007 ] um^wm. miryy'v^^ • ^-r^^^u 
i^o ^B$j^ir«. BS«. s»;j©RTSS;^^«!:aur 
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[0 00 8] ^}\^^Ax^vimcth-tjm(o^^ \ ^(om 

1*114 4 0 2 0 9 O^B^JfflS-CSIiesn/c, CCDJRpitr 

*j<to*i4te<D,«^>6. - 20 

[0 00 9] 

h ^ > ^ cc atft ^ e aifi ^ n -5 m-^ * t c a Si 

OfSkiit-^-rc: i7&5t?*-5o 30 
[0010] :$:^B^CDgW«. @ei?)rfS#7&^o^iffir. 

(0 0 1 1 ] :$:^igc7)4>^ locoaft^jW. h 

^- 40 
[0012] 3 e^ffecDam. ^tt^^c. «|»<7>ii« 

^5jc^*!ia-r ^ tait^^-r ^ c <t r 4> -2, o 

[0013] 

•>J<^>h (AP) (DSKS^^c. ft-^^->^Ji/«:j:or 
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[0014] X^tcJi^-^X. M-^ilff h 9 

tar. :^>'^'u-s^M^rt(D^<D«l^^r. hfc^n^n 

[0015] SJfi^-sO 
3MftfflCC1f:/-fe;K7)^^COlo?&:»6 1 rXDT :fy^')y^ 

[0016] 

[^?8(D||]S6(DJKSI] SiJM (5) Ti?-fe>^ 

•^^--oh (1 5) m^xmm.^ y w-^ (i o) i 
(ofr^9m ( I R) mm^f-^mm^mmi^fci^mts:^ 

6-&(DIR TRX^-^:;h. T R --T R X,?!^^ 
i£vg-c*'So b/cT&^or. a5MCCtS6o(Dtf>^'fe;i/ (6 
1-66) 02«. MU^m. rtJifyh. TR 

X:xx«; SSDU. (4 1-^4 6) *s<fca^ 

^->^;l/ (5 1--5 6) *J:J9I^»C^^. 0:^>e>^3&^ 
^<J:^CC, STRXti. ^-yjl (5 l-'Se) (Ccl:-:^ 

re^-feu^^iiij^zLx.:; h (ssDU) t(.cmm^ 

nrc^^o SSDU^i. (4 2--4 6) TfflS 

S^^nr^oO. >>*-:/>rl/4 U*. UlcDSSDU^rT 
i'-fe^^ • ;j<>r> h ( 1 5) tcigMLrti€>o H3^. « 

^-^ly^^tmm::^^ :^ h (SSDU) ^ctOf^ffl^^ 

fo fBi#cc#^i. ssDUt^:. r i^^cfci^r 

rH2^;< • h (AP) (tC—mc 1 OCDTRX 

mnL. y^>y ^i'Cc^ji^rt^. fi-^^l5JWL/ct^«l 

SSDU«, a2«:ml//cJ:^tC3ocD>5r-:r;i/7&5Sj^ 

^^^^JBim7'-^ (TXD) (40a) TRX-^l 
x -:^ hCD^-^CDl-0;!»:»6<DT*:':/y>^m^feJ:af^E-n 

iraiiL/cft^^ffl (SD) *^n^nst?sfif^-^ 

(RXD) (4 0 b ) *5J:CKS D (4 0 c ) 03o(D^ 
[00 17] SSDU^S. ^>6&5)-SM(Da5M«fiSCC. W 
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filfit-r -5 /cd?)CC s s D U i T R X ^♦BaSiK'r «c 

:^?£*^-ro /c<hx.«SSDU (3 8. 3 9) 

SSDU{C2 0(DTRXJi:=- -:^ h ^SiK'r ^ C ct^^S-T^ 
;^cix.«. SSDU(35. 36. 37) ^^M-t 

(9 1. 9 2) . JAI^^^^X (93) . 10 
(9 4) JSri'k:. hy-^y-vCD^feJ^T^-feX^r 

M«-r^ssDU*ij^-rp ssDu». cti^. s/hpg 

fob. ^-•:fjv^Bm'r^mmt. m^;!>5;x<DSSDu 
if /c T R X ^ S 3 n ^ mr t c s s s D u -c :s if $i ^ n ^ 

>V>^, K<?:a^RTS>'Xr'ACD3 0(DgP 

H ( I R) mm\^it^'<y' 

m^o^v-^-tJKomn (6 i-e e) ^^—m(fCPiBv$> 
ifcit. V":f'{2)V(omccmmmm (71-77) ^^^-c^ 

s^XT-A^i. 1 6/>';ux{4gai^ ( 1 6 -PPM) 
HJR^Sfflur. 1 Mb p sjy±r{^«j-r^o iR^s^t- 
as^^iiiig (CA) rji^^s^^ii^^rifcmmm^ 

>;^^T^-feX (CSMA) CC J: or Ti'-kX^n 30 

ffl^n-So L//c:?&^-:>r. TRX:x^ :.hti. M^a.::. v 
h (WU) (8 5-8 7) CClRm^«r^O. IHD^il' 

S*><^-rS2 0(DffliS. T^-feX-^-Oh (AP) 

tmmmsfit. mm(Dmm(Dmmm (bs) ^^urc 

[0 0 1 9 ] r •;.:7-';>^ : WUlJffi^. ^S&:x-^ifr 
/ci;t«. WU (8 7) ^ 1 CDfig (8 7 

a) ir^h. mmmm a d tc&-s^2<DfiiB (8 7 4o 

b) . $6^m3(D{4M (8 7 c ) CC^fft-T'SCi;:)^* 

2oCDTRX:x^ > TRX.iTRX,^. 
--^ h«:MtS:tc:'r€»C<b^j:< WUcDm^^rAPCcKiH-r-^ 

g (8 7 a) ^^SWU;^5^ ^n'^ h R X.MSr 
mmi^. 1f >^-br;U4rtcDWU (8 5) WU (8 7 
a) CDill^t7&5^7•rSmrtcTRX,MS-C>'^•^ Y<0^ 
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^i$ffltCij^U/cSS DU ( 1 0 0 ) -C^. locDTRX 

C0 02 0 3 ^^>i^->'^'«il^t. sdfs-^-f >t?^- 
^ (Rs I ) ^m^Xi.^^. tct^lit. RS H*. M-^ 

(SD) ^tg<D}f^"cset$n. sot*, s^stj^^t 
^ ;&:»*^-r ^ > - ^ i L r ffiffl-r c i 5&^-c 

tf^o 04*^6^?!)^'Sct'^^c. SSDUt^:. A:t;<tU 

SDa (105a) <hSD. (106a) <Z>2':)CC)S 
Dimmer SD(i. -J»{c. 3?iJ(DSSDU. -TJ^jrib 
^V-XA (105) . *5i:C>'TRX-3Lj:.'> h. ^Trjit) 
^y-XB (106) T&^^liet^n'S;!^^. t^reiWT-E) 
-ecDffe<Dlt^r4>J:c^o SD«. ^^/gi^HK (l 3 

0 ) (mmwmmir^rmbo^mmis ( 2 o o ) cc j; 
oT^jm^nSo ^^mmt. At^(Dmmcm-^i.^x^ 

Vy^^m^Q (13 3) -feU^^m-^Q ( 1 

33) A:^y-XA*/c«BCD— ( 1 1 

0) (^mmr^tcisbi^. mmM^ (270 ^(ox^t 
Lxmm^tii>. s*>fa*^c»5r«. ^mmt. 20 

S<^.1l^«{r'^S« fct^i^t. (SD.. SDe) = 
(0. I) <Dtt\tQ= IX^^ . (SD.. SD.) = 
(1, 0) <Dt^\tQ=OX^^^ 2-:><DXm^mmm 
CCllHr^i*. -Tstctoi^ (SC.. SDJ = (1, 1) 
*/cti(0, 0)<h*«. Q^iSit-liT. Q(t + 1) 
= Q {i) X$>i>o 'e<0<i:^Ummiit. irxDyjyy' 
'yuv-:f. 2':><DANDy-h. *5j:af2o(D-f >v< 

[002 1 ] < -:>t^mixwtM\rhc t 

t^x^h. WLhm^tmmx^t. a:^v-xa (10 

b) ^^UB {\Q^) t^^(^C. OR^'- h^/t-orfcB 
( 1 1 0) L^^L. >'^>^ > — :^ 

<DXt>'rtj:iD^AXt> (105) ^JinSi. BA:^? 

(10 6) litmtfi^f^m^msti^o -ecDwccjsijcDM^ 

7!)^BA;^(c^n/ciS^5*. ^CDft-^t3:te|icci^^S. AA 
BA:^«:/^•-i^.:, h3&5*SKO. AA:^*^Bi;t?>5p6^ 

CCr. Xit. SD-fy^RXDO^Rmx^)^^ C(Dm 

tR^?f^fi:#*tt«. A:^i^tB;^>&^e>^o»L/t**. 

y hf)^-yj(OX:b(^cmri^^xn-^ctx$>^. X 
tf(^^^^^:; h:f)^mti^t. ^(Dxt>tm:tj(DrM^mm^ 



13 

mn 

Xout=Xa •SDb-Q + Xb-SDa»Q" 

[0 02 2] ^^/s^j^-T^a-fey^ti. ^mmi^c. m^tj: 
h p 1 <DmTm(>cmmLfc^^^ y f p 2«^j|*tc^c^o 

cnti. ^SlHlgS (2 0 0) 2o<DS DA;^? ( I 0 

5 . 10 6) ifimmmffcmti^ t ^tc/ctm®.*^<fc^ 

i^^fci^X^$>^. SDA;^^i(SD^, SD.) = 

(1. o)r^o. -en(cj:«9 A y-xm-^s Defect 

f)i (SD.. SD.) = (1. 1 ) CC^c^JS^«, Q ( t 
+ 1 ) = Q (t ) rj:<DT. AV-Xff-^t^jlJ^^n/cft 
^CD^Sr^^o Cti(fCj;:^m^M. WU (8 7a) 

KOeill^tCS 1 (DSa^i^ (71) <0^(0 

(ig (8 7 b) CCj^ttTSit. WUj&^TRX.CCJ:-:. 

rAP^Sig^sn/cS^^^c^cir^-So $>^Mm(c 

,tAPt(Dm<DmmU. TRXf)^h(D^^'ry hf)K ffe 
(O^^^y hctJ^^iHStCSSDU.-SSDU.OD-r^r© 

ssDU{ci(g^-sis^/ci:f. siit^n^c iccas^ 
iz)V6 (6 6) i)^hmxssDu^(icmmr^^'V(^c^ 

(42-46) <DealajS^SCt^>'^•^ hiO 
SSDU,CCifjS-r€)/c5?). §CTcD1^:/-fe;b6 1 

Stg^DSSDUsiSWCDSSDUtOracDeSjlii 

[0 02 3] xtfimt}(cmm'r^fcit(D±n^(Dmm(D 

nrfc-^iiO. hP2(Dg|0»^?l^iK#AP 
r-A) . ^€>C>«APmKoj&>(DWU*^<E>1S»©iljK 

^Efti^cf^srii^ci^o (cne)COi/X'rA«. f^cDgp-c 

5 6tcif L<|ttH^'r^o ) AXtiCO^^^y hPl3!?5*^7 
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^<^y bP3^mti^ti&^r^t. mU(fCrj:6P2<D 

tc^(fC. a5(D9^(pI8g (20 0) CC. 2o<D-feU^^ 
ft-^Q. (13 3) *><tCXQe (134) ^mmUtJil.'fti 
iitrj:f^rj:iK 2o<D-feU^^{f^«. g^lHlS8(27 

0) ^(Dxtituxmm^ti^. mmm^ {21 o) <o 

10 -C. X«. SD*/c«RXD<D«:flar*-2>o ^11188 
ti. S6^^L/cct ^^c, 2o(D:7 »; • r/n ^^y. 
4oCDANDy-h. 4o<DORy-h. J:l>' 1 o<D 

^Qe = OCD<!:^CC (Q^, Qe) = (0. 0) Ot^gl^ 

ur. A;^*^m;':7«:Si^3n3:ctiJ:'5«:-r^/<id?>tcjpjffl 
20 [0 024] ±iB(D*«|j!Sai*J<i:y^1SS[RTS>'>^f*A 

tmmtjicthik^. 2-:><Dmm'ra^^^y pit 
P2f)K AP {$>?>i.>\tt. )mmm^-h'{fCAi>mmm 
m (c. mm(fcmmr^p i t-mcBmr^tim-r 
pitP2i)K ^^t>^i>y\y-/^mTmiX^hmki 
ri^j^ci^is^. AP it^fcummmm) ac>:^<D^^ 

"ry VP2^^mr^Cti)^X^U\.^^ b/cT&^oT. P 
:*:WWCC|Bi2|/S>5r.;, h^^ccor. P 2^APCC$a^Lrii 

30 uhu\.>ct^&M^tifci.\ m^^^^^^yvom^ 
40) ^mm^^^^mAc^h^^iim^co^m^ 

(2 00) ^«^JE~r^ C <h # ^^UlSg ( 2 0 
0 ) ^mJE-r^fcisbiiCkt. y^jyv'-yuy ^088*5 J: 

c;^*'i;>^/5ijiiPiis^iijjn'r^o ffi^iass (270) 

mt) (13 3) (1 34) tJ. (Q,. Qe) = 

(0.0) tcjffij^sn^c uci)^->x. KMmm^h 

[5I8§tJ. OCDi^CC. ^^{plffi (2 0 0) if5lD 

ttM (Qx. Q.) = (0, 0) tc^c^). ^^-7-- (1 4 
0) ^ffi±»T.,.,. = T,.o«:gBSIf ^CiJ&sr^ 

[002 5] ^Ol^^Jlyt^ : > U ViJ^CDlSlfRiim 
Ci. ttTOil«9r$>6o a4(DSSDU ( 1 0 0 ) 
TXDrp.^ (165) ±.(<Ch^m(DSSD\3tyhmmm 
-^TXD^SC:tgX^o TXDff-^^i. AP:^^6^C'So 

50 mn^n^mm: (rg) ( 1 8 o) rw^^n. 
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^XCCTXD.^ (16 7) ±^*^^X<DSS DUCCi|g6 

ti^o m^omiyoy^^^t. mm(>c. txd.^ ( i 6 
(I eo) vmm^ti^. mmmj-^t. TRxa-r-^h 

[0 02 6 ] ai(DWU (87 b ) 01(OTRXa 
^•>h. TRX,-'TRXsOO-en^n:^^6fi^^-^^§ 

;5)^®:*>?ai^o Lfc^^-yX. WU (8 7 b) )&^2o(DTR 

TRX,7&^6|5lD^^C7)2o(Dfi^-^^^t:t'Sp 

(42-46) (De*§iliiCCctor3lii$ti-5>. ^ 

3&52 X 1 O'm/s ifS^f -Si. 5 mOer--:/;i.5* 

<oBmmm<o^mt. 5x5m/ (2x1 o'm/s) 
= 1 2 5 n sr-^^o iz^Oia-^<D}#i^B#r^. ~rrj:t)-i5> 
^ V y'mrs^^2 5 0 n s CD 1 6 - ppMcD^m^mmr 

41Mb p sCDv^Xf-A^rlftitLT-^-Si. WVffi^m 

tf^mcms'vmmitiixt'Xrc. mAOTRXM ( 1 

ACO&mm'f ( 1 6 0) CCDilSiOOffl^^tf "T 
-<r©TRX:x^-^ h?&^6<l-^%PIDfiffi-CSi^JCjMfi 

-rS/cd?)Cc^i. k#g(DTRX:x^.> hOc}g^$n/cT 
XD.ft-^ (10 6) CCp-r-<^ii:^J^j:jSil to.k^. T 

SS*^^iBTRX:3L:=.-y t PD.i.i+lt^. SSDU1 

N-1 

[0 0 2 7 ] jl^<D,7S^i1^j^M^^«(Dttia-C^i. >!r^ >r:i< 

t D, k = m {k)/f c 
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^Jl^mmt. 25ns75^e>l OOOn s<D®HT*^>^o C 
-So 4c5*5<l:^<DSfcg:«. (PLL) (3 

0 0) (^ioii^mmm^<DmSiy-^>:^^^mLx. 

mi. to.k = m(k)/f .i.tCL/c/O^-^^Jg^P > it^iMi^ 

10 iSf ciktc<i:-:>raiffi$ti. ccr. m(k)«, eaiM-^ 

±C>to.kOilJi^k#aor)TRX-rt^-;; h ^^T/ci?) 
CCjii>g?&::7 Vyy*' yti > :7'<D^r^>-So m (k)«. D 

1 Py^-/-^^ (17 0) (DS^tcJ:-:^^^!!^^^. S 

(in(k)-m(k+l))/f cik= i^o.k.u.x^^^^^o 

c(Dyjm^iit. '>'-y)i'<DBmmMi,o.u.,..^K 1/ 

i. 01*>J:C/02cD^->^>rl. (41-46) (Dg^ 
20 SStcJSJRb^ct:f^i«<J6^cC^ 2o<DSSDU. 
S S DUk <!: S S DU,,,(Dra(D^4>^l^^-:^Jl/«5 m 

r^^o cn«. tpa...k*i = 2 5n scDiijSccffl^-r 

&^m(^i^—rj:tj^^\y-iy^mmr^fc^(fatt6-^(DTR 
XrL::.y hf)^'J^^mv$>^. 2r>(Dm}^Lfc'r^X(DSS 
DU, S S DUkiS SDUk.t*^. 5 m<D^-^;l/rffi 
aS^^tirc^^Jt^ti. k^SOTRX'^Ofcillft-^ 
^P3^ct:tti«>i63^j:l^ili2«. tc.k= (6-k) x 
30 2 5 ns C(Djffl<D3lJi*r3^j:t>^ 0 n s — 1 2 

5 n s<om^(fCM!ii}t'r^fci^(^{t. -en-encD:7 »; ^ 

' yuyy'i)S25n s(DmM^mmx^^J:^(^. 
5 -:?<D-7 <j ry • :7 a y y'i^^SWX^^, {^MiS^dcm 
iiibti^m::k(OmMto.r = I2 5n slct. SSDU.r 
3&H:f6ti€>o tjiA.f^t^com^X^-y')^^ 5 mJ:^ i>m 

[»3} 

N- I 



[0 028] PLLmSS^fSBSibOr. -en^J:0:3X 

vy-mmt .H,.<Drs(Dm%^^2<Df§m. -r^it^t^. f 

c,*/fc.,a = 2^ (p = 0. 1 . 2. 3. . . . ) r 

mm (-rrjit^i^. ^K^ymrs) (o^tLxmrn^ti 

4, 16-PPM. 1Mb ^> s(D^^y hX 

^-jy ' [y-Y-kt. f ch*a = 4MHzr^So P= 50 



3<0t^. ^X2y^m^{t. «4>^J>^cCi®ii3 1 .2 
5 n s^^^C^ f ,1, = 3 2MHz^C?^d:-So COilJi 
:©^^l>6. 2 5m<D>^-:/Jl/gtCtB^-r€»o U/c 

mm^mx^mxt^{r-yjv(D&$iit. e. 

25m. 12. 5m, 18. 75m, 25. OmfJi^X 
*So 

[0 02 9 ] Mim^(Dm:h±(DBMiM^TXD.iit. 
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[0 03 0] m4(Dn^m ( 1 8 0 ) mimi- ( i 
6 0 ) tmcm^W}f^r^m-y ^yv^-vvi-^j zfvh 

-^(Dyv yy'* yvi yy'^^a y{;^~ri>ct(tC^M.$ti 

yZr-yUyZ/FF^-fy^hmmtiCm^Cti)^^^^^ T 

xD,<DBmfm (16 7) ^<o-:xmrj:mmi^^. ss 

SDUr-^CD*^l/ (2 f /ct:fil5iStl^C<5: 

fchio=4MHzt*fc,. = 3 2MH z<Di^;^7"Ar\ 
3 2 MH z /4 MH z = 8 fflCD 1 m^l-ttWttSihtiiKK 

tftitsn. 6<HOTa>i«occ3n-s>o ^k^(D^m\t. 

gl^^-y;KD^. ^-^C^«0 3(DS SDU ( 3 7 ) CD 

J: ^ ^c53^(!^ > h cc:foc>r>i^^^r* ^ c <h 7:>i^7&:»^. 
[003 1 ] mmy- K : a 1 CC^L/cJ: ^ ^cft^j^i^X 

^^onr;^cllccM< c<7) i ocDSiJi. wu, 

(8 7 a) i)^h<Or vy'')ly'!:^mm)^. K<Z)t^:/'fe;H^ 
'fe.^U (Sffi9«J{C«) |^<Z)WU,^C*5t>rcn6<Z)>'^•^:^ 

hP2^^tf-r^pIfigtt/&^J;«3igc^c<hr^^o cti 
^u:^rAV{mffCm^rj:mmv^^^ h p 1 

ffi. m 1 CDH 1 CD1^y-fe;b (61) rt<DWU» ( 8 7 
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c) 7&>6^D/ci{SSU. @C^:^c7)>'>*>Jr-^ hP27&^. m 
2C01f:/-fe;U (6 2) F^CDWU, ( 8 6 ) 3&>6^G/c<!: 
T :^:/U>^CDlipnftegL/cJ:^«:. SSD 
U,«. P2 7:i5Simu/c<!:#P 1 r^ffl*^j:cDr. P2 

«^o/c< APtciiimsn^cc^ ;x6c. P27&5|^stcg 

D\J^i)SP2Tmm^V^',XSSDV,t^h<D^^'ry h 

^^n4>ms-r'5<z)r\ P2{i, (6 3-6 

6) (D^tliJ^ti>h(DJ^'ry Vi)^APl^cmmiyU\.>X^^C 

P l<DratC/^•^';^ hP23&^^?f3n-SCt 

\tU<. P 2^^APCc^^n. SSDU, 

[0 0 3 2 ] AP (^/ctSttjgp^g) T-y:7*y>^ 

[0 03 3] it^iid^XT-ACcfcc^rtJ. »*B^ii 

^?niS^OC«. AP», hCDtfifil&ig^f^-^ X 

[0 0 3 4] H8«, APlHlKS^ (40 0) i^-SC^ 
SS(4 0 5)t^. SSDU.;?)^6<Dft#^m^ (4 1 

0) jj^w^-T/ii/ccsn/cii^. •r^j:t)'^sD = kdw 

40 ^i. AP;Jr»6(D-<^-^;W»f8« (4 15) ^C^iSJU-^ 

^Sf$gft-^^:»«*reo APtCig^BiiflLri^-Si*. 
EA«f^^Xx--/;bCc$nSo ^S«. IMbps 
(D\ ^-PPVimMrf-^ • ^i-^^^l/i^g^bJ&l^SM 
H z (Dfi-^*li«T C i ^ . 
[003 5 ] CCO:^ffi<D^aflg^f Pfllita:. 0 3 CCthU/c 
J:^Aj:S«tc*5tt^SliGail!^r*^o SSM (9 3) 
n<02^(0-^^'yL)\^(r>—-n^^h^\yt^f^^y h^^tr 
■r6<b<S^-r'5<b. SUM (9 3) (Dfte(Z)1fr^'feJH^(7)W 
50 gPM(93)<!:AP(15) (DPa©e«Blii<D 2 
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mM^<Dmmtit. # s s d u^c^ 8 (Dsnmm^m^i^i^ 
(fcmLxm4<DTXD,M (16 5) ^mRT^mn^ 

[0036] m^<ORT S ty:^f^M. : Vmcom^jOBX 

-IrUt^^. -^UiJ^mmm^ (RTS) ^^0. APf^m 
ffoj (CTS) ■Cli;^^. WU;«>i7"-t5f • /N*^-:^ h (D 
ATA) ^jtO. APTti^f'-^SffcD^^jCg^j^'S 
(ACK) o WUCDSgt^&^^C^i^XrAW, ^-Sl^iWU 

CC. ®^[plM (CA) ig|(*T^-feX (MAC) V'U h:3 
<DWm^^<tj::^f}\ I Hi-^tcD W U a P 

-r^j;^^:. AP>5^ai^cDRTs^3t*ig«/Mar^ 
immm<o^f)m^^^ri^^ mm<DRTsmmt. « 30 

[0 03 7] C(D^mt. APi)K ^mLfcmWL<ORT 

S^^CRTS,. RTS,. RTS,. ...) 

^C<br*-2>o WU,;0:»e)<7>RTS,*. AP-CSflJCClT 
S^<SmU/cRTS,S:^iWU,CC^T6APC0CT 

s.iSgicDBSp^p^pgr. i#a^irJi^<$ftb5^cR 

RTSSsRiUr. RTSS^^SrmU/cWU^^APrlr 40 

ATA) <!:SilL//cSfJ^aI>^^•-5r-^ h (f^C^^^^. RTS, 
CTS. ACK) O3^J^©m/i^"rH9CC0^85jCC«5 

toATA. *j<i:c;^t.,T7n^n-S3o(D^pa (son, 

(5 02) . idJ:U (5 0 3) tC^fU^n^. APOC^J 

'i.>xRT sm>^<D^m^^mim(fCj&jf)Lfct^cc. rts 
<DB$pHi#t.Ts (50 1) ccA-So c<Dmmw<Dm. a 
p{t. ^®[<DRTSs**^«-r^c<b;&5r*^o -r-^ 50 
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^^^^)V^^X^tj:i.^Cti:mn\LX(.>^o fk(0 

'^■:f^}\^t^ho:>J^^y Vt^h^^^X^. SSDU;!)^\ 
^':f^2.}\,<D^^<D\-:>t^h(r>^^'r V h /cC:t ^ A P CcffiH 
CCKiM-r5<tCi^**<b^t>'i±-5<t. APCCfct^rRT 
SS^^lrMa<^ftT^Ci:^^^«SE$n^o AP^^ 
a-r^RTSg^(D^^tt-1^-r/cd6^C^i. WUcDfe^^'N- 

R T S 2 at^±|^?T"r -5 C <!: ^(SiS ti ^ C i * 

R-Yzmmt^mf^ht. ^f-^mf^ (502) 

A^o AP\%. AP^sSWtcSfiL/cRTSiOWUCC 

cTSjcts^^tf-r^o wUa-ccTs.t&s^^ffr^ 

WU«-r<'CCAPCC7^-!5?^^?f*r€>o APti. A 

c K . fsg^i^ajaff-r s c i j: r ^o^m^ 

tf^{s-rcTS,iJ:;§tc^< , c<d^^^ y h<D^mt. 
APf)^'r^x(oRTSixm^!i!imr^^xm<o ^/c, 

APF*iCC^g«-rS^•5>»;>^^DATA>'^•^r X 

-^mr^ (5 0 2) rtccj^^^n^ifss-r^,. (09 

CC«. ^^>V>^DATA^^^y hCDiOkt^tl^CM 

tE-r^wuj&^^oACKces^^stiri^^&i^, ) f^- 
^xaPem. «f^OACKiJ;S:^)^i5i^fi^n. apk:^ 

^.•Sr. >^Xf-A«. ^RTS^P^=Kf^ (5 03) CCA 

fe1CCWl^:^ h 7-- <^:^^6§ft U/c•r-^^^^$gM^t■r 
^C<h5&5■C*So APiJ&^CCD-r-t^CDitm^^TL/ci 
^«rRTSB#rafi^CCWO'A^o MP)(0 
RTS^^^^AP(^CJ:^X-^mm<^m^ti^t. RT 
SBSF^I^CCAO, WU:0i6CDRTS>'^•^•:r h/ctf*^tf 

[0 03 8] WUt^. AP;&:»6CTSJJ;;§ (^/c«AC 
KiJ;§) RTS>'^•^>^ {^^i.^tD 

ATA>'^•^•y h) 7&^APcc<i:orirsa<^fi§n/c3&^ 

^Tm (^/c«. DATA>'^•>^ h<Dm.m) CC. CTS 
l£§ (*/t{iACKir.§) ^^lfmfi>rj:L>m^. ^i>i.> 
Blf-^0DB#raBuCCf^-:$f»ifa*i*5=b^lS^W. RTS 
^^^y h (^fc^tDATA^^^y h) ^:^d:< L/c<tigS 
or. SIJCDRTS>'N*^';^ h^r^tfT-So 3e>tC, AP 
f)K CTSJCtvS^l^tf L/cttf^CCDATA/N-^-:. h^S 
C^f^^Ajri^j^^^S^ ^tfCDRTSCO«ia*ffiaUt:. 
(DC T s j£;s^^?fr ^©PgCC^^. 
[0 039] r--/^'»;>^tc*jC:r-&ai^RTS:7*a 
±feCCffi^U/cDATA-ACK^ft/cW"C^C 
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<. 3<''i7>';vi7{cfeWSRTS-CTS-DATA- 

'5i''i>>'J>i'f«#K:SSt?*€>. RTS-CTS© 
^A5fiKj;J]U^tl<^JS^«. DATA-ACK©3^gS4>)?S 
?/jLJit»C«b{Cffig$nfcC». l//c*io-C. DATA>'^■ 

ffi^§n-S„ RTS-CTS«a^l 2 8>'^•-C 10 
('b-o<!:/hS< rtJrCO -C. DATA-ACK»*J^ 
6< 1 564>'<-< hsSJft (4>-5<!::/c#<r4>J:t,») ;^c© 

«. RTS-CTS-DATA-ACK7^-*EI««<t 

[0 04 0] *<!:*<!: U-C. *ffe?g<D^«fiSK:MUr«T 
©*^^gSS^^-2.. 20 

[004 1 ] ( 1 ) m^(Dms.mm$ ntc h =>>u-j'i 
* w u > Hu te h 7 > - ^ n^txi^a * ^' u - 

a. i«5a^h7>->-^>**>6M®3n-5Birfe(t#*. s 

a. HflnBSh^>->--'>'*>6SHt3*i.5frta^#*. s 

ci,c$>^misMm=Ls.-j h4>Hijia(g#*x^-)jjL'Ccs 

^ ^©i*--^ >n- KM^©e^%*tt6-r*l^PdIA:l:ra@ 40 
<3) !BJ31*-'^•^-iJ^^rt®^Sf^©MM:l-i' htm 

m^i>m^m^m-t?>i!m^-j \-v-!^(,cisi,>x. mga 
Siife^©B!rga!^ffi* u - -:^M«*ffi;;^-r -5) jiftiisr 
*-3-c. t!riB*''^•^-yM^*!s^l^©■9•:/•feJ^4WU. 
a . a5iBSlfi^j&>?>© y-t; > > i'ft^©ejMK:-€-*i-e 
niiii^ffifii-rsiiiit8*i>Sr/rurB«ia«ii^«:SfiS5 
n;fcffl!^©h7>->--'^«rS;5>. B5iB5^'i'>';>^'M# 

n. -€-©iigs. frgBSh^>'>-^fAi. msiif'^>v> so 
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i'fi^^BulB-y- :?'-fe ;u© 1 -:> 1 -^tciiHi U . * /cbuIBS 
h7>i^->'N'*s. ^l^©miiai^7'-teJU©-5^©l-:>©-9- 
^H2 6 ©T m#/clt * SiR-r *Stl?:i - 

htcBliK^tir, milBt>-:/-fe-'l'©'5 ^© 1 -^ifihom 
^fc-C:f ?:ff ^©B#ra «: BuiBStft^ Assm-r ^ J; -5 tc-r 5 

(4 ) Hutaj§!R:2-=- HAi^n-en 1 >pt©A:^*iix., 
H5iBA:^*5-eti^n, «riat*-^*;u©'5 ^© i oAiefi 

n. ^-^©B^r^k:. H5ia-9-:/-fe;u©^ ■^©lo*>e>l-5 
©{i#/ci:f*feiiiL. mi^mvi:i-=- y h«^n^*i. <t 

#S7!>ifltiiej§t»?Ji.- y h©Bi)ia l o©A:^{CiiJ«Lfc<!: 
#K:flfe©m#*J»(I©A:fc>3!F>6tej^$n-c >*i^/c 

BUiaA:^©'5^©l':>*>e.ft-^S4fe^lT-SCi4 
^FSii-r'S. ±iB (3) K:lBtS©$^g. 

( 5 ) sirfBm#s*5. flUSBA*© i o*>e,siJ©<t#*^ 

±«c|eS L/ -C*> 6-«Sfi^ratl^-CB5fiB 1 -:J©A;^{Cii| 

«i/fc»^/cw. B>rfaiiiR jl:^ v h*5. H«iaA:ti©^% 

©l-oA>6ft^S*Ki§|-r.SC<i:^«F8i<!:-rS. ±ia 

(4) tcfa*g©*|go 
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